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Personal Remarks

| first met ‘Herr Hagedorn’ in Winter 1975/76, at his Colloquium on
the Statistical Bootstrap Model (SBM). After the lecture and some
discussion that followed | asked if | could visit him at CERN and he
suggested | consider a short term position application. | arrived as
CERN-fellow September 1977.

» Herr Hagedorn was an extraordinary teacher;
» Herr Hagedorn was available to help those who were in need.

A few pages on Hagedorn’s path in life and science follow. More
reminiscences in: “Melting Hadrons, Boiling Quarks...” book:
http://www.springer.com/de/book/9783319175447,
prelim version (21.5mB)
http://www.physics.arizona.edu/~rafelski/PS/
hagedornJR_proof.pdf
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Johann Rafeski_ Etor
Melting Hadrons, Boiling Quarks

From Hagedorn Temperatureto Utra-Relativstc Heavy-lon Collsons at CERN
With aTrbiee o Roif Hayedom

“This book shows how the study of multi-hadron production phenomena in the years
after the founding of CERN culminated in Hagedorn's pioneering idea of limiting
temperature, leading on to the discovery of the quark-gluon plasma - announced, in
February 2000 at CERN.

Following the foreword by Herwig Schopper - the Director General (198t-1988) of
CERN atthe key historical juncture - the first part s  tribute to Rolf Hagedorn (1919-
2003) and includ friends and coll d those
who were mosttouched by Hagedorn: Tamas Birs, Igor Dremin, Torkif Ericson, Marck
Gazdzicki, Mark Gorenstein, Hans Gutbrod, Maurice Jacob, Istvan Montvay, Berndt
‘Miiller, Grazyna Odyniec, Emanuele Quercigh, Krzysztof Redlich, Helmut Satz, Luigi
Sertorio, Ludwik Turke, and Gabriele Veneziano.

‘The second and third parts tetrace 20 years of developments that after discovery of the
Hagedorn temperatue n 1964 ed t s recognitionasthe melting point ofharons

d to the rise of the exp relativistic heavy fon collision
program,. These parts cantain previously unpublished material athoredby Hagerorn
and Rafelski: conference retrospectives, rescarch notes, wotkshop reports, in some
instances abbreviated to avoid duplication of material, and rounded off with the edi-
tor's explanatory notes:

In celebration of 5o Years of Hagedorn Temperature

Physics
TSBN 978-3-319-17544-7

» springer.com
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Johann Rafelski Editor

Melting Hadrons,
Boiling Quarks

From Hagedorn Temperature
to Ultra-Relativistic Heavy-lon
Collisions at CERN

With a Tribute to Rolf Hagedorn

@ Springer Open
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Hagedorn applies at age 34.5 to join the future CERN, with references
from Werner Heisenberg and Richard Becker, and thermal physics,
cosmic event stars under his belt. He is hired by J.B. Adams, first
to help build the PS; now D.G., J.B. Adams assigns him effective
January 1, 1961 to a permanent position in the CERN Theory Division
charging him with:
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Dr. Reolf Hagedorn
Gelentific mand Technical
gervicesn

CBRU/GB24

Personal and Confidential 28 gSeptember, 1960

Dear Dr. Hagedorn.

It gives me gre=t pleasure to Inlorm you that it is my
intention tc offer you an indefinite appolntment with thils Organization
to take effect frem 1 January, 1961. Thie date has been decided in
accordance with the present policy of CEEN not to offer such appolnt-
wents to selected staff members normally before their completion of
2t least six years' service in the Qrganiuzation.

Miig indefinite appointment 1= for o post in the Theory

Tivision of CT

It ia intended that you devote your time partly to inves-
tigatiens and computing orobleme assccisted with the experimental
programmes of CVWIN, asuch as the ure of sbtatistical models for pre-
dicting particle production, and partly to those acpects of theoretical

: tht will enable you to keep abreast of modern developments in

phy =i
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1964/65 Revolution: Three new ideas merging today

» Ty & SBM hadronic matter
>

>

Our timeline:
1. 50 years ago — Melting hadrons: birth of hadronic matter
2. 35 years ago — Boiling quarks: at Ty hadrons < quarks
3. 15 years ago — Quark-gluon plasma discovery
4. Today — Searching with QGP for new physics
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Particle production

WITHDRAWN

Hagedorn 1960-1964: Fermi model produces too few pions
could this mean particles are dlstlngwshable ?

CERN LIBRARIES, GENEVA
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Remarke to the "PRELIKINARY VERSION" of

o DISTINGUISHABLE PARTICLES -
A KEY TO HIGH ENERGY STRONG T 2

R. Hagedom

T have written and distributed this paper foo early, The loglesl diffi-
culty mentioned on p. 41 has beon removed as follows and the Teeult is disappoin—

ting
Now everything depends on the asymptotic behaviour of the mass spectrum f(m)

1) 4if g(u) grows faster then exponentially, log 2 diverges for all
T > 0. No thermodynamice is possible.
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CM-P00057114

STATISTICAL THERNODYHAMICS OF STRONG INTERACTIONS AT FTGH BNERGIES

65/166/5 = TH.

25 January 1965

R. Esgedorn

CERI - Gensva

In this statistical-thermodynarical approach to strong inter-
actions at high emergies it ic asoumed that higier and higher re-
sonances of strongly interscting particles occur and take part in
the thermodynamics s if they were yarticles. For m these
objects ave themselves very similar bo those which shall be des-
cribed by this thermodynamics, Expressed in a slogan:
by thernodynanics fire-balls which consist of fire-balls, which
consist of fire-balls, which . This princ which could be
calned "asymptotie toutabrap",ieats to & self-consistency requize-
ment for the asymptotic fom of the mass epectrwm. The squation
folloving from this requirement has only a solution if the
spectrun grovs exoneatially

=512
p(n) =y constun™ “explyy

1o a remniabl mantity: the prtition fastion corresponding
0 the above p (n) d-vnrge“ r 1= Tsa T, is therefore the
highest possible temperature for strong tersctions. It sborld =
via a lexvall-Boltzmann law - govers the trensversal momentum dis-
tribution in all high energy collis:

s of hadrons (including e.m.
fora factors, ste.), Thers is experiental evidence for that, exd
then T, is abowt 155 KeV ( % 1012 k), With this velus of T,
the asymptotic mass spectrun of our theory has a good chance to be
the correct extrapolation of the ertersoantaliy koo specinm,
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Jan. 1965: Nuovo Cim. Supp. 3147 (1965): SBM, Ty
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SBM=Statistical Bootstrap Model

A macroscopic system " e
o) 0 a particle
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with total energy E with total energy m
given volume V self-confined to its
density of states o (E,V) natural volume V(m)

density of states p(m)

Ty : limiting temperature om/ Ty

Idea yields exponential mass spectrum: p x« ——————
y Y p P (m% 4 mZ)a/Z
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Experimental mass spectrum defines 7Ty

p(m) [GeV-1]

m [GeV]

2

50—

a (Power of M-l)

To fix Ty in a limited range of mass need prescribe value of a
obtained from SBM. In 1978 we noted that at Ty sound velocity
vanishes. This creates another way of fixing 7Ty both in
experiment and in lattice QCD. For detail see
http://arxiv.org/abs/1508.03260.
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http://arxiv.org/abs/1508.03260

Valedictorian Lecture 1994
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